Purdue GK-12 Lesson Plan 2006-07

PURDUE

UNIVERSITY.

Discavary Park

The Candy Conundrum

Purdue University GK-12 2006-07

This material is based upon work supported by the National Science Foundation under Grant No. 0538643. Any
opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and
do not necessarily reflect the views of the National Science Foundation.

Developed by:

Eric Kukula

Purdue GK-12 Fellow
KUKULA@PURDUE.EDU

Arianne Menon
Lafayette Tecumseh Junior High Teacher
AMENON@LSC.K12.IN.US

Principal Investigator:

Melissa Dark, Ph.D.

Assistant Dean/ Professor, College of Technology
DARK@PURDUE.EDU

Team Tecumseh — Candy Conundrum 1



=]

urdue GK-12 Lesson Plan 2006-07

Table of Contents

L OVERVIEW .o 3
2. PURPOSE ... oot oo h e E e a e e e e e aa e e e s e a e e e e s a e e e e e na e e e s e e e e s s ae e e s naeeas 3
B0 = | O 1 P 3
4. INDIANA STANDARDS MET ... .ok e e s e e e e s s e e e s s s e e e s e b e e e e s sne e e s s ane e e s snaeeesanes 3
Y I PP 3
4.1.1. STANDARD 1 - NUMBER SENSE ... e 3
4.1.2. STANDARD 2 - COMPUTATION ......utiiiiiiiii i 4
4.1.3. STANDARD 3 - ALGEBRA AND FUNCTIONS ... 4
4.1.4. STANDARD 5 - MEASUREMENT ..ottt 5
4.1.5. STANDARD 7 - PROBLEM SOLVING .......ooiiiiiii e 5

S T O | L PP 6
4.2.1. STANDARD 1 - THE NATURE OF SCIENCE AND TECHNOLOGY ......coiiiiiiiiiiiiiiie e 6
4.2.2. STANDARD 2 - SCIENTIFIC THINKING ......cooiiiiiiiiiiii i 7
4.2.3. STANDARD 5 - THE MATHEMATICAL WORLD.......ooiiiiiiiiiii e 7
S.METHODS .. e 7
5.1. MATERIALS & RESOURCES ...t s e e s e s e e e s e e e e s sne e e e e 7
5.1.1. CANDY CONUNDRUM ACTIVITY ...etiiiiiiiii i 7
5.1.2. VOLUME EXTENSION ACTIVITY ..ottt s e e 8

5.2. PROCEDURES FOR CANDY CONUNDRUM ......ccciiiiiiiiii i 8
5.2.1. PREPARATION. ...t e e e sk e e s e e e e e s e e e e e s sa e e e s e ba e e e s sane e e e s aane e e e anneeas 8
5.2.2. INTRODUCTION TO THE ACTIVITY AND LEARNING TO FIND VOLUMES (DAY 1).....ccccociiiiiiiiiiiiiienienns 8
5.2.3. FINDING THE VOLUME OF THE CANDY (DAY L1)....iiitiiiiieiiie ettt sttt sine e 9
5.2.4. DESIGNING THEIR CANDY PACKAGE (DAY 2 AND 3) ...ttt 9
5.2.5. CANDY BOX ASSESSMENT (DAY 4) ..ottt ettt ettt ettt ettt e ssr e s sbe e e sineenenee e 10
5.2.6. CANDY NUTRITION — WORK WITH FRACTIONS AND PERCENTAGES .........ccccciiiiiiiiiiiiii 10
B5.2.7. VOLUME LAB ..o e e s e e e s a e e e s e he e e e s e me e e e s e sna e e e s mne e e e e nne e e s aanes 10

B. SCOPE ... e e e oo e e e e h e e e e s e e e e e e a e e e e e e e e s e aan e e s ne e e s e nae e e 11
7. ACTIVITIES, WORKSHEETS, AND TEMPLATES .....ooiiiiii i 11
8. EVALUATION . ...ttt ookt e e s e e e e £ hs e oo oo s e e oo e o s e e e e s e am e e e e s sae e e s e sse e e e s e ana e e e s asne e e e asneeesaanes 12
9. REFLECTION/LESSONS LEARNED/ALTERATIONS FOR FUTURE USE ........ccccoiiiiiiiiiiiic e 12
10. RESOURCES ... et e e oo e s e oo oo b e e e e s o ha e e e e s ke e e e s e s e e e e s e sna e e s s ane e e s e na e e e s snanesennenas 13
10.1. SMITHSONIAN COOPER-HEWITT NATIONAL DESIGN MUSEUM LESSON PLAN.........ccooiiiiiiiiiiiciii, 13
10.1.1. LESSON OUTLINE ...t s e e s e e e e s am e e e e s sa e e e s e ma e e e s aane e e s e nneeas 13
10.1.2. STUDENT HANDOUT .....oiiiiiiii i a e aaa s 15

10.2. PURDUE GK-12 DEVELOPED HANDOUTS ..o 17
10.2.1. STUDENT HANDOUT #1 — CANDY OBSERVATIONS & LEARNING TO CALCULATE VOLUME ............. 17
10.2.2. STUDENT HANDOUT #2 — VOLUME OF THE CANDY FOR BOX DESIGN..........cccccoiiiiiiiiiiiicecce 20
10.2.3. STUDENT HANDOUT #3 - DESIGN INSTRUCTIONS AND INITIAL SKETCH PAGE ..., 22
10.2.4. CANDY ASSESSMENT HANDOUT .....oiiiiii e 25
10.2.5. EXTENSION ACTIVITY FOR NUTRITION INFORMATION ......coiiiiiiiiiiiiii i 26
10.2.6. EXTENSION VOLUME LABORATORY ACTIVITY ..o 28

10.3. FORMULA REFERENCE SHEET ...ttt 33
10.4. OTHER INTERNET RESOURGCES.........oo e 34
10.4.1. WHOPPER INFORMATION . .....oiiiiiiiiiiiii i 34
10.4.2. MATH INFORMATION AND ACTIVITIES ... e 34
10.4.3. ONLINE VOLUME ACTIVITIES ....ooiiiiiiii i 34
10.4.4. OTHER RESOURGCES ... ... e e s s e s 34

Team Tecumseh — Candy Conundrum 2



Purdue GK-12 Lesson Plan 2006-07

1. Overview

This lesson uses candy to teach students concepts of volume in an engineering setting.
Students are given equations, candy, and materials and are asked to design a candy container
that contains a specific amount of candy. Assessment is conducted in real time, allowing
students to assess each other, by actually placing the specific amount in each container and
seeing if a particular container fits the design specifications. Extension activities are provided
that utilize fractions and percents to discuss nutritional values of the same candy. An extension
lab activity on volume is also provided with worksheets to allow students the opportunity to
measure common products in the shape of rectangular prisms, cylinders, and spheres and
compute the respective volumes.

2. Purpose

The purpose of this lesson was to provide students a scenario with a common object, in this
case candy, and a problem involving the use and manipulation of common equations.
Moreover, this lesson shows that there are multiple ‘correct’ answers to a problem.

3. Objectives
The objectives for this project were to:

- Discuss an engineering problem that students can understand and show how math can be
used to solve it.

- Provide students with an open ended problem with many solutions to show that there are
multiple acceptable answers when solving certain problems.

- Teach students how to compute the volume of spheres (and other objects in the extension
activity).

4. Indiana Standards Met
4.1. Math
4.1.1. Standard 1 - Number Sense

Students know the properties of rational* and irrational* numbers expressed in a variety of
forms. They understand and use exponents*, powers, and roots.

8.1.2 Know that every rational number is either a terminating or repeating decimal and that
every irrational number is a non-repeating decimal.
Example: Recognize that 2.375 is a terminating decimal, 5.121212... is a repeating
decimal, and that = 3.14159265... is a non-repeating decimal. Name a rational
number. Explain your reasoning.

8.1.3 Understand that computations with an irrational number and a rational number (other
than zero) produce an irrational number.
Example: Tell whether the product of 7 and is rational or irrational. Explain how you
know that your answer is correct.
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8.1.5 Use the laws of exponents for integer exponents.

Example: Write 2°° 2°as2” 2" 2" 2 2 and then as a single power of 2. Explain
what you are doing.

4.1.2. Standard 2 - Computation

Students compute with rational numbers* expressed in a variety of forms. They solve problems
involving ratios, proportions, and percentages.

8.2.1 Add, subtract, multiply, and divide rational numbers (integers*, fractions, and
terminating decimals) in multi-step problems.

Example: -3.4+2.8° 5.75=2, 1% +-3;~ 2% =?,81.04, 17.4-279=".

8.2.3 Use estimation techniques to decide whether answers to computations on a calculator
are reasonable.
Example: Your friend uses his calculator to find 15% of $25 and gets $375. Without
solving, explain why you think the answer is wrong.

8.24 Use mental arithmetic to compute with common fractions, decimals, powers, and
percents.
Example: Find 20% of $50 without using pencil and paper.

* rational number: a real number that can be written as a ratio of two integers* (e.g.,
2
Yar 76 F6)

* integers: ...,-3,-2,-1,0,1,2,3, ...
4.1.3. Standard 3 - Algebra and Functions

Students solve simple linear equations and inequalities. They interpret and evaluate
expressions involving integer* powers. They graph and interpret functions. They understand the
concepts of slope* and rate.

8.3.1 Write and solve linear equations and inequalities in one variable, interpret the solution
or solutions in their context, and verify the reasonableness of the results.
Example: As a salesperson, you are paid $50 per week plus $3 per sale. This week
you want your pay to be least $100. Write an inequality for the number of sales you
need to make, solve it, and check that your answer is reasonable.

8.3.3 Interpret positive integer powers as repeated multiplication and negative integer
powers as repeated division or multiplication by the multiplicative inverse.
Example: Use a spreadsheet to explore the relationship between positive and
negative
integer powers by making a table of values of powers of 3, from 3 to 3°.

8.34 Use the correct order of operations to find the values of algebraic expressions
involving powers.
Example: Use a scientific calculator to find the value of 3(2x + 5)* when x = -35.
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4.1.4. Standard 5 - Measurement

Students convert between units of measure and use rates and scale factors to solve problems.
They compute the perimeter, area, and volume of geometric objects. They investigate how

perimeter,

8.5.3

8.5.4

area, and volume are affected by changes of scale.

Solve problems involving scale factors, area, and volume using ratio and proportion.
Example: Calculate the volume and surface area of cubes with side 1 cm, 2 cm, 3 cm,
etc. Make a table of your results and describe any patterns in the table.

Use formulas for finding the perimeter and area of basic two-dimensional shapes and
the surface area and volume of basic three-dimensional shapes, including rectangles,
parallelograms*, trapezoids*, triangles, circles, prisms*, cylinders, spheres, cones,
and pyramids.

Example: Find the total surface area of a right triangular prism 14 feet high and with a
base that measures 8 feet by 6 feet.

4.1.5. Standard 7 - Problem Solving

Students make decisions about how to approach problems and communicate their ideas.

8.7.1

8.7.2

8.7.3

Analyze problems by identifying relationships, telling relevant from irrelevant
information, identifying missing information, sequencing and prioritizing information,
and observing patterns.

Example: Solve the problem: “For computers, binary numbers are great because they
are simple to work with and they use just two values of voltage, magnetism, or other
signal. This makes hardware easier to design and more noise resistant. Binary
numbers let you represent any amount you want using just two digits: 0 and 1. The
number you get when you count ten objects is written 1010. In expanded notation, this
is1£23+0£2%+1£2"+0 £ 2°% Write the number for thirteen in the binary (base 2)
system.” Decide to make an organized list.

Make and justify mathematical conjectures based on a general description of a
mathematical question or problem.

Example: In the first example, if you have only two symbols, 0 and 1, then one object:
1, two objects: 10, three objects: 11, four objects: 100. Predict the symbol for five
objects.

Decide when and how to divide a problem into simpler parts.
Example: In the first example, write expanded notation for the number five in base 2;
begin with the fact that 5 =4 + 1.

Students use strategies, skills, and concepts in finding and communicating solutions to

problems.

8.7.4

8.7.5

Apply strategies and results from simpler problems to solve more complex problems.
Example: In the first example, write the first five numbers in base 2 notation and look
for a pattern.

Make and test conjectures using inductive reasoning.

Example: In the first example, predict the base 2 notation for six objects, then use
expanded notation to test your prediction.
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8.7.6 Express solutions clearly and logically using the appropriate mathematical terms and
notation. Support solutions with evidence in both verbal and symbolic work.
Example: In the first example, explain how you will find the base two notation for
thirteen objects.

8.7.7 Recognize the relative advantages of exact and approximate solutions to problems
and give answers to a specified degree of accuracy.
Example: Measure the length and width of a basketball court. Use the Pythagorean
Theorem to calculate the length of a diagonal. How accurately should you give your
answer?

8.7.8 Select and apply appropriate methods for estimating results of rational-number
computations.
Example: Use a calculator to find the cube of 15. Check your answer by finding the
cubes of 10 and 20.

8.7.10  Make precise calculations and check the validity of the results in the context of the
problem.
Example: In the first example, list the first thirteen numbers in base 2 notation. Use
patterns or expanded notation to confirm your list.

Students determine when a solution is complete and reasonable and move beyond a particular
problem by generalizing to other situations.

8.7.11  Decide whether a solution is reasonable in the context of the original situation.
Example: In the basketball court example, does the accuracy of your answer depend
on your initial measuring?

8.7.12  Note the method of finding the solution and show a conceptual understanding of the
method by solving similar problems.
Example: In the first example, use your list of base 2 numbers to add numbers in base
2.
Explain exactly how your addition process works.

4.2. Science
4.2.1. Standard 1 - The Nature of Science and Techn ology

Students design and carry out increasingly sophisticated investigations. They understand the
reason for isolating and controlling variables in an investigation. They realize that scientific
knowledge is subject to change as new evidence arises. They examine issues in the design and
use of technology, including constraints, safeguards, and trade-offs.

The Scientific Enterprise

8.14 Explain why accurate record keeping, openness, and replication are essential for
maintaining an investigator’s credibility with other scientists and society.

Technology and Science

8.1.6 Identify the constraints that must be taken into account as a new design is developed,
such as gravity and the properties of the materials to be used.
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8.1.8 Explain that humans help shape the future by generating knowledge, developing new
technologies, and communicating ideas to others.

4.2.2. Standard 2 - Scientific Thinking

Students use computers to organize and compare information. They perform calculations and
determine the appropriate units for the answers. They weigh the evidence for or against an
argument, as well as the logic of the conclusions.

8.2.2 Determine in what units, such as seconds, meters, grams, etc., an answer should be
expressed based on the units of the inputs to the calculation.

Manipulation and Observation

8.2.3 Use proportional reasoning to solve problems.
8.24 Use technological devices, such as calculators and computers, to perform
calculations.

4.2 .3. Standard 5 - The Mathematical World

Students apply mathematics in scientific contexts. Students use mathematical ideas, such as
symbols, geometrical relationships, statistical relationships, and the use of key words and rules
in logical reasoning, in the representation and synthesis of data.

Shapes and Symbolic Relationships

8.5.3 Demonstrate that mathematical statements can be used to describe how one quantity
changes when another changes.

5. Methods

5.1. Materials & Resources

5.1.1. Candy conundrum activity

- Index cards

- Zip-lock baggies

- About 300-400 Hershey Whoppers (or other candy)

- Knife or other sharp instrument to slice candy in half

- Rulers

- Poster board or similar material to create candy boxes
- Tape / glue / other assembly material

- Art Supplies to design candy container

- Calculators

- Computer with Internet access (for supplemental activities in Resources section)
- Overhead projector
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5.1.2. Volume Extension Activity

For our activity we used the following objects. You can use whatever geometric shapes and
objects you wish but will need to a) cut them in half for measurement (if needed) b) modify the
worksheets, and c) provide the formula if it is not listed in section 10.3. The list of materials that
we used included:

- Clipboards for all students

- Rulers

- 2 baseballs (1 sliced in half with the help of the TECH ED lab)

- 2 softballs (1 sliced in half with the help of the TECH ED lab)

- 2 tennis balls (1 sliced in half with the help of the TECH ED lab)

- 2 racquet balls (1 sliced in half with the help of the TECH ED lab)

- Large foam sphere

- 2 =1 inch foam spheres

- 2 canisters of oatmeal (1 sliced to show the area is just 2 circles and a rectangle)

- 2 canisters of crystal light lemonade mix

- Kleenex box

- Empty CD case

- Large foam rectangular prism

- Different shaped foam cylinders

- Large Foam stick (noodle) had a star shape so we told students to assume it was round

NOTE: Foam items can be found at your local hobby or craft store such as Joann Fabrics or
Hobby Lobby.

5.2. Procedures for Candy Conundrum

5.2.1. Preparation

1. Obtain enough Whoppers (or other spherical candies) to provide 1 serving size for every
3-4 students in your class. Place candies and note card in Ziploc bag.

2. Separate your students into groups. We used groups with 2-4 students each. Groups
larger than this will have students sitting around and not participating. Depending on your
class structure — place advanced students with underdeveloped students to promote
student based learning.

3. Photocopy the handouts found in section 10.2.

4. If you are interested in the Extension Volume Activity, collect items, cut items (if
necessary), and modify worksheets in section 10.2.6 before you start the candy portion,
as this will allow you to flow from one activity to the next.

5.2.2. Introduction to the Activity and Learning to find Volumes (day 1)

During the first day the teacher will hand out 10.2.1- Student Handout #1 — Candy
Observations & Learning to Calculate Volume. This document does not start with math,
rather it has students visually examining objects, eating part of the candy, and discussing
ingredients and taste. A good story goes a long way with the activity. An excerpt that we used
can be found at the top of the handout.

Team Tecumseh — Candy Conundrum 8
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NOTE: Depending on the curriculum map, you may have either covered volume or area or you
have not. We had not before starting this activity, thus students had no formal instruction with
volume of spheres prior to this activity. Thus, we spent a little time explaining the formula with
objects that we cut in half.

5.2.3. Finding the volume of the candy (day 1)

Once the introduction is complete, you will move to the practice problems for finding the volume
of spheres. Work through the first 1 or 2 examples with students, and then allow them to work
on their own. If students do not have calculators, it is a good idea to provide them.

Next move to the handout 10.2.2 Student Handout #2 — Volume of the Candy for  Box

Design . Students may not have enough time to finish this, so you may have to use part of day 2
for this. Before students start on this, place them into their groups and have them choose a
piece of candy that is “most representative” of the pieces they have. Setup a cutting station
where they will bring it to you — and carefully cut it in half. This is the piece they will use for
measurement to compute the volume. Next, have students work through the worksheet.

NOTE: Students will ask questions, answer as vaguely as possible. This activity is designed for
students to be an “engineer”. You are just the candy maker. This is a very good time to work on
or brush up on your guided inquiry questioning skills.

While students are trying to problem solve and work through the worksheet, it is important for
them to understand question 6 of 10.2.2 and why they need to design a package with a volume
that is a little larger than the volume they computed. We used 2 inflatable globes side by side to
illustrate the open area between two spheres.

NOTE: For reasons that will not be explained, when you are holding the spheres, do so
vertically.

Further examples that we used included M&Ms and Skittles, as they also do not have cubic
dimensions. Once they finish computing part 6 of 10.2.2 you must check their dimensions to
make sure what they have come up with sounds reasonable.

NOTE: This activity is also a chance to show studen ts there is not just one answer, but
many answers. Throughout the worksheet they will as k their friends what they got for an
answer and they will not like that all the groups a  re different. This is a major objective of
the lesson. By having groups with different dimensi ons, this will give varying shapes and
sizes of boxes during assessment, which is visually stimulating for students to see.

Final box size is dependent upon the initial measur  ement of the “most representative”
piece.

5.2.4. Designing their candy package (day 2 and 3)

Once they are checked off to begin designing their package, they should receive 10.2.3 -
Student Handout #3 - Design Instructions and initia | sketch page . This handout provides
specifications that will be on the rubric that is used to assess their work, much like an
engineering design scenario. This also serves as another check off point to make sure students
are “on track” with their design.
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NOTE: Do not correct students’ work. Only reject package designs that are extremely incorrect,
as we want the exercise to be beneficial. As we will be assessing in front of the class, we do not
want to embarrass students.

NOTE: If some students wish to design a more complex container let them. Provide them the
location where they can the formula to calculate volumes of a cylinder, triangular prisms, etc...
We had a few groups take advantage of their curiosity, which is shown below.

Next, turn students loose to create and design their package. This will take at least 1.5 classes.

5.2.5. Candy Box Assessment (day 4)

Once all the packages are complete, either hand out 10.2.4 or discuss it on the chalkboard and
have them record it in their notebooks, which is the option we chose. However the handout is
there to provide you with a set of criteria, but please adjust as you see fit for your classroom.

To assess, we used an EImo projector so students could see us actually place the candy in the
box. This also allowed students to see the design of the package (also a specification). The
photos below show our assessment in action.

5.2.6. Candy Nutrition — Work with Fractions and Pe  rcentages

The worksheet was designed and included in 10.2.5 but due to time constraints was not used.

5.2.7. Volume Lab

We extended the activity to working further with volume of spheres, cylinders, and rectangular
prisms. Please refer to the worksheets in 10.2.6. Please note that this is a guide and you can
use whatever materials you have access to. The photos below show the objects used in the
activity.

Team Tecumseh — Candy Conundrum 10
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We set up approximately 8 stations around the math class where students worked in pairs to
measure all of the items necessary measurements. During day one, which was after
assessment of the candy packages, students were instructed to merely take the measurements
— not to actually compute the volume. If needed, during day 2, students were allowed to
finishing obtaining measurements. Day two’s primary goal was the use of the volume equations
in conjunction with the measurements previously taken. Calculators were provided and
students worked throughout the period.

6. Scope

Depending on the size and ability level of the class, your time to complete the tasks and
activities will change. The creators of this lesson implemented this lesson over 7 class periods.

Using our timeline, the activity should take approximately 7 fifty minute class sessions.

Number of 50 Tasks and Activities
minute class
periods
1 Introduction and learning to find volume
b5-1 Finding the volume of the candy
15-2 Designing the candy package
1 Assessment
2 Extension volume activities

7. Activities, worksheets, and templates

The following MS Word worksheets are available for use in this lesson. Please note some are
also included in the appendices.

Team Tecumseh — Candy Conundrum 11
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volume lab worksheets  whopper nutrition facts  Candy Project v2 (print) ~ 26_359830_Candy Box
worksheet Design handout

The following MS Excel spreadsheets are available for use in this lesson:

How big is it answer key
w formulas

The following images, documents, PDFs are available for this lesson:

- .
/3 ozl

ISTEP-9&10-REF SHEET ISTEP-7&8-REF SHEET

8. Evaluation

This activity was designed with an assessment that could be done physically in class by placing
the candy in students’ containers to see if it conforms to the requirements. Thus, you can award
points for correctly completing the worksheets, as well as satisfying the design specifications
(candy fit, name, box design). In addition, you can grade all students on their assessment of
each others work, by including student assessment in the final grade.

The Volume lab can be assessed by simply grading the worksheets and/or for completeness.

9. Reflection/Lessons Learned/Alterations for future use

This activity can be modified in a number of ways to fit into your lesson plan schedule. Other
possible extensions include adding a section on engineering cost, looking at cost of materials for
the candy container.
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10. Resources

10.1. Smithsonian Cooper-Hewitt National Design Museum Lesson Plan

10.1.1. Lesson Outline

Source: Smithsonian, Cooper-Hewitt National Design Museum
URL: HTTP:/WWW.EDUCATORRESOURCECENTER.ORG/VIEW LESSON.ASPX?LESSON PLAN 1D=145
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10.1.2. Student Handout

Candy Box Design

STEP ONE: Identify the problem

State the problem.

STEP TWO: Brainstorm Ideas

The following is a list of criteria from the manufacturer. You will need to consider

these elements when creating the design.

Box construction
Volume = 12 in. ® (192 cm ®)

Stable base

Design
A name for the candy that would appeal to 8-12 year olds
Consumer information
Graphics

Appealing colors

STEP THREE: Create a box design

Use the space below to sketch the dimensions of your box and your box design. Be
sure to show all calculations for the dimensions. You may need to use additional

paper for your sketches. Save all of your sketches and calculations.

Team Tecumseh — Candy Conundrum 15
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STEP FOUR: Evaluating your design

After you have completed your design, evaluate your design by getting feedback from
each group member. After considering the feedback, make any final adjustments to
your design. Create a mock-up of your candy box. Record feedback and ideas for
product improvements in the space below.

STEP FIVE: Communicate

Write a brief description that explains your concept. Submit this description, the worksheet,
sketches, calculations, rough copies of your box designs, and the final box.
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10.2. Purdue GK-12 Developed Handouts

10.2.1. Student Handout #1 — Candy Observations & L  earning to Calculate Volume

Team Tecumseh — Candy Conundrum 17
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10.2.2. Student Handout #2 — Volume of the Candy fo

r Box Design
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10.2.3. Student Handout #3 - Design Instructions an

d initial sketch page
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We will not be answering ANY questions! We are the cooks and YOU
are the ENGINEERS!
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10.2.4. Candy Assessment Handout

Assessment Handout Name:

Group Members:

Period:

1. Is the candy container the right size?

2. Did it fit the 9 servings?

3. Was there too much empty space?

4. Did the box expand too much?

5. Did the box fulfill the design specifications (Color, Name, etc...)
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10.2.5. Extension Activity for Nutrition Informatio n

10.2.5.1. Answer Key

Nutrition Facts

Serving Size: 18 pieces = 40g
I
Anmount Per Serving

Calories 180 Calories from Fat 63
% O
Total Fat 7g 11%
Saturated Fat &g 30%
Cholesterol Omg 0%
Sodium 95mg 4%
Total Carbohydrate Z29g 10%
Dietary Fiber Og 0%
Sugars 24g
Protein 1g 29%
Yitamin & 0% . Yitamin C 0%
Calcium 6% . Iron 0%
Unofficial Pts: 4 DietFacts.com

Percant of Calories from:

Carb-64.4% Prutein—2.2%

cead LO00% due to rounding )

Fat-35%

rmay

#Percent Daily Walues [OW] are bazsed on a 2,000 caloire diet. %'our daily
walues may be higher ar lower depending on your calorie needs:

2,000 2,500
Mutrient Calories Calories
Total Fat less than Efg &0g
Saturated Fat less than 20g 26 g
Chalesteral less than 300 mg 300 mg
Sodium leszthan  2400mg 2400 mg
Total Carbohydrates 300 g 3rhg
Fiber 259 i0g
19 Fat = 9 calories 1 g Carbohydrate = 4 calories

1 g Protein = 4 calories
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10.2.5.2. Student Handout
NAME:

HOUR:

Instructions: Complete the nutrition facts table for Whoppers® ca ndies. The provided table

gives you ALL the information that is needed to it.
each)

Please show ALL OF YOUR WORK. (2.5pts

Nutrition Facts

Serving Size: 18 pieces » 40g

Amount Per Serving

Calories 180 — Calories from Fat|:|
% DV
Total Fat 79 ————— == | |
Saturated Fat 6q 309
Cholesterol Omg 0%
Sodium 95mg ————= | |
Total Carbohydrate ——— 10%

Dietary Fiber 0Og 0%
Sugars 249
Protein 2%
Yitamin & 0% . Yitamin C 0%
Calcium 6% . Iron 0%
Unofficial Pts: 4 DietFacts.com

Percent of Calories from:

Fat-35% Carh 64 4%  Protein-2.2%

ceed 100% due to rounc

al rmay

#Percent Daily ¥ alues [OY] are based on a 2,000 caloire diet. Your daily
walues may be higher or lower depending on your calorie needs:

2,000 2500
Mutrient Calaries Calories
Tatal Fat le== than Efg g0g
Saturated F at le=s= than 209 25g
Chalesteral le== than 300 mg 300 mg
Sodium les=than 2400 mg 24100 mg
Total Carbohydrates 3009 3vhg
Fiber 269 J0g
1gFat = 3 calories 1 g Carbohydrate = 4 calories

1 g Protein = 4 calories

Total Fat %DV Calculation

Sodium %DV Calculation

Total Carbohydrates %DV
Calculation

Protein %DV Calculation

Team Tecumseh — Candy Conundrum
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10.2.6. Extension Volume Laboratory Activity

10.2.6.1. Sphere Handout
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10.2.6.2. Rectangular Prism Handout
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10.2.6.3. Cylinder Handout
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10.3. Formula Reference Sheet
Source: HTTP://WWW.DOE.STATE.IN.US/ISTEP/PDF/APPLIEDSKILLS/2004-EALL/45376 9-

10MATHREFSHT FO4IN.PDFE
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10.4. Other Internet Resources

10.4.1. Whopper Information

HTTP://EN.WIKIPEDIA.ORG/WIKI/WHOPPERS
HTTP://WWW.HERSHEYS.COM/PRODUCTS/DETAILS/WHOPPERS.ASP

HTTP://WWW.DIETFACTS.COM/HTML/ITEMS/560.HTM

10.4.2. Math Information and Activities

HTTP://[LASP.COLORADO.EDU/~BAGENAL/MATH/MATH4.HTML
HTTP://IMATHFORUM.ORG/LIBRARY/DRMATH/VIEW/57781.HTML
HTTP:/WWW.MATHGUIDE.COM/LESSONS/VOLUME.HTML

10.4.3. Online Volume Activities

HTTP://CONNECTEDMATH.MSU.EDU/CD/GRADE7/CYLINDER/
HTTP://WWW.1728.COM/DIAM.HTM

10.4.4. Other Resources
HTTP:// WWW.EQUATIONSHEET.COM/
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